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Abstract
Background  and  objectives:  Strabismus  surgery  is  a  frequently  performed  pediatric  ocular  pro-
cedure. A  frequently  occurring  major  problem  in  patients  receiving  this  treatment  involves  the
oculocardiac  reﬂex.  This  reﬂex  is  associated  with  an  increased  incidence  of  postoperative  nau-
sea, vomiting,  and  pain.  The  aim  of  this  study  was  to  investigate  the  effects  of  a  sub-Tenon’s
block on  the  oculocardiac  reﬂex,  pain,  and  postoperative  nausea  and  vomiting.
Methods:  Forty  patients  aged  5--16  years  with  American  Society  of  Anesthesiologists  status
I--II undergoing  elective  strabismus  surgery  were  included  in  this  study.  Patients  included  were
randomly assigned  into  two  groups  by  using  a  sealed  envelope  method.  In  group  1  (n  =  20),
patients  did  not  receive  sub-Tenon’s  anesthesia.  In  group  2  (n  =  20),  following  intubation,  sub-
Tenon’s anesthesia  was  performed  with  the  eye  undergoing  surgery.  Atropine  use,  pain  scores,
oculocardiac  reﬂex,  and  postoperative  nausea  and  vomiting  incidences  were  compared  between
groups.
Results: There  were  no  signiﬁcant  differences  between  groups  with  regard  to  oculocardiac
reﬂex and  atropine  use  (p  >  0.05).  Pain  scores  30  min  post-surgery  were  signiﬁcantly  lower  in
group 2  than  in  group  1  (p  <  0.05).  Additional  analgesic  needed  during  the  postoperative  period
was signiﬁcantly  lower  in  group  2  compared  to  group  1  (p  <  0.05).
Conclusions:  In  conclusion,  we  think  that  a  sub-Tenon’s  block,  combined  with  general  anesthe-
sia, is  not  effective  and  reliable  in  decreasing  oculocardiac  reﬂex  and  postoperative  nausea
and vomiting.  However,  this  method  is  safe  for  reducing  postoperative  pain  and  decreasing
additional  analgesia  required  in  pediatric  strabismus  surgery.
© 2014  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.  All  rights
reserved.∗ Corresponding author.
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Eﬁcácia  do  bloqueio  subtenoniano  em  cirurgia  de  estrabismo  pediátrico
Resumo
Justiﬁcativa  e  objetivo:  A  cirurgia  de  estrabismo  é  um  procedimento  oftalmológico  comum
em pediatria.  Um  grande  problema  que  ocorre  com  frequência  em  pacientes  submetidos  a
esse tratamento  envolve  o  reﬂexo  oculocardíaco.  Esse  reﬂexo  está  associado  ao  aumento  da
incidência  de  náusea,  vômito  e  dor.  O  objetivo  deste  estudo  foi  investigar  os  efeitos  do  blo-
queio subtenoniano  sobre  o  reﬂexo  oculocardíaco,  a  dor,  a  náusea  e  o  vômito  no  período
pós-operatório.
Métodos:  Foram  incluídos  no  estudo  40  pacientes  entre  5-16  anos,  estado  físico  ASA  I-II,  sub-
metidos  à  cirurgia  eletiva  de  estrabismo.  Foram  randomicamente  alocados  em  dois  grupos,
com o  método  de  envelope  lacrado.  No  Grupo  1  (n  =  20),pacientes  não  receberam  bloqueio  sub-
tenoniano.  No  Grupo  2  (n  =  20),  após  a  intubac¸ão,  o  bloqueio  subtenoniano  foi  feito  no  olho
submetido  à  cirurgia.  Uso  de  atropina,  escores  de  dor,  reﬂexo  oculocardíaco  e  incidência  de
náusea e  vômito  foram  comparados.
Resultados:  Não  houve  diferenc¸a signiﬁcativa  entre  os  grupos  em  relac¸ão  ao  reﬂexo  oculo-
cardíaco  e  ao  uso  de  atropina  (p  >  0,05).  Os  escores  de  dor  em  30  minutos  de  pós-operatório
foram signiﬁcativamente  menores  no  Grupo  2  do  que  no  Grupo  1  (p  <  0,05).  A  necessidade  de
analgésico adicional  durante  o  período  pós-operatório  foi  signiﬁcativamente  menor  no  Grupo  2
do que  no  Grupo  1  (p  <  0,05).
Conclusões:  O  bloqueio  subtenoniano,  em  combinac¸ão  com  anestesia  geral,  não  é  eﬁcaz  e  con-
ﬁável para  diminuir  o  reﬂexo  oculocardíaco,  bem  como  náusea  e  vômito  pós-operatórios  (NVPO).
Porém, esse  método  é  seguro  para  diminuir  a  dor  no  período  pós-operatório  e  reduzir  a  analgesia
adicional necessária  em  cirurgia  de  estrabismo  pediátrico.
© 2014  Sociedade  Brasileira  de  Anestesiologia.  Publicado  por  Elsevier  Editora  Ltda.  Todos  os
direitos reservados.
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trabismus  surgery  is  one  of  the  most  frequently  performed
ediatric  ocular  operations.1 However,  it  can  cause  unfa-
orable  side  effects  during  intraoperative  and  postoperative
eriods.  Typically,  the  major  problems  associated  with  stra-
ismus  surgeries  include  increased  risk  of  the  oculocardiac
eﬂex  (32--90%).  This  reﬂex  may  occur  in  response  to  a
etraction  of  the  extra-ocular  muscles  and  is  associated  with
n  increased  postoperative  nausea  and  vomiting  (PONV)  inci-
ence  (46--85%)  resulting  from  the  oculometric  reﬂex.2--4
In  the  pediatric  population,  another  important  problem
s  postoperative  pain  management.  Because  of  potential
ide  effects,  opiates  and  non-steroidal  anti-inﬂammatory
rugs  should  be  used  cautiously  in  these  cases,  particularly
n  outpatient  surgeries.  In  recent  years,  regional  anes-
hesia  techniques  have  been  recommended  in  conjunction
ith  general  anesthesia.5--8 Sub-Tenon’s  block  is  one  of  the
egional  anesthetic  techniques  used  in  ocular  surgery.  This
echnique  involves  local  anesthetics  being  injected  posterior
o  Tenon’s  capsule.
In  this  study,  we  aimed  to  investigate  the  effects  of  a
ub-Tenon’s  block  on  the  oculocardiac  reﬂex  (OCR),  pain,
nd  postoperative  nausea  and  vomiting  (PONV).
ethodsorty  patients  aged  5--16  years  with  American  Society  of
nesthesiologists  (ASA)  physical  status  I--II  undergoing  elec-
ive  strabismus  surgery  were  included  in  this  study.  All
T
s
Che  parents  were  informed  and  gave  their  written  con-
ent.  Ethical  approval  for  this  study  was  provided  by  the
ocal  Ethics  Committee.  Patients  with  an  ocular  pathology
ther  than  strabismus,  patients  allergic  to  the  anesthetic
gent,  and  children  without  communication  abilities  were
xcluded.  During  the  preanesthesia  evaluation,  children
ere  encouraged  to  report  postoperative  pain,  if  present.
or  premedication,  0.5  mg/kg  midazolam  in  a  particle-free
ruit  juice  was  orally  given  to  all  patients  1  h  before  surgery.
nesthesia  induction  was  achieved  by  2.5  mg/kg  propofol,
 g/kg  fentanyl,  and  0.6  mg/kg  rocuronium.  Patients  were
ntubated  to  secure  their  airway.  Anesthesia  was  maintained
y  2--3%  sevoﬂurane  in  a  50%:50%  (v/v)  O2 to  air  mixture.  No
dditional  fentanyl  dose  was  used.  Sevoﬂurane  concentra-
ion  was  increased  by  0.5%  when  an  increase  higher  than
0%,  compared  to  baseline  values,  occurred  in  heart  rate
nd  mean  arterial  pressure  (MAP).  End-tidal  CO2 pressure
as  maintained  between  30  and  35  mmHg  during  surgery.
The  patients  were  randomly  assigned  into  two  groups  by
sing  a  sealed  envelope  method.  In  group  1  (n  =  20),  patients
id  not  receive  sub-Tenon’s  anesthesia.  In  group  2  (n  =  20),
ollowing  intubation,  sub-Tenon’s  anesthesia  was  performed
ith  the  eye  undergoing  surgery.  Sub-Tenon’s  anesthesia  was
erformed  with  5%  bupivacaine  (0.08  ml/kg).  Under  ster-
le  conditions,  a  19-gauge  curved,  blunt  metallic  cannula
25  mm)  was  inserted  into  sub-Tenon’s  space  and  the  local
nesthetic  was  injected.  Surgery  began  5  min  after  the  sub-
enon’s  injection.
All patients  were  monitored  for  heart  rate,  blood  pres-
ure,  peripheral  oxygen  saturation  (SpO2),  and  end-tidal
O2.  These  variables  were  recorded  at  intervals  of  every
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Table  1  Demographic  data  of  the  patients.
Group  1  Group  2  p
Age  (years)  9  (5--16)  11  (5--16)  0.743
Weight (kg)  33.5  (14--65)  38.5  (17--65)  0.597
Gender  (M/F)  8/12  10/10  0.525
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pTotal muscles  (1/2/3)  2/15/3  2/16/2  0.739
Operation  times  75  (30--150)  67.5  (60--135)  0.735
5  min.  OCR  was  considered  an  acute  increase,  higher  than
20%,  in  heart  rate  or  an  acute  decrease  in  heart  rate  below
60  beats/min.  In  the  case  of  OCR  in  this  study,  the  surgi-
cal  stimulus  was  withdrawn.  If  a  patient  did  not  respond,
atropine  was  given.  Intraoperative  follow-up  was  performed
by  an  anesthesiologist  blinded  to  study  groups.  Paraceta-
mol  (15  mg/kg,  i.v.)  was  given  to  all  patients  15  min  before
completion  of  the  operation.  When  the  operations  were
completed,  patients  were  extubated  by  an  antagonizing
neuromuscular  block  with  neostigmin  and  atropine.  Pain,
nausea,  and  vomiting  were  assessed  at  30  min  and  at  1,  2,
4,  and  6  h  after  surgery.
Postoperative  follow-up  was  performed  by  clinicians
blinded  to  study  groups.  Postoperative  pain  was  assessed
by  using  a  verbal  pain  scale  (0  =  no  pain;  1  =  mild  pain;
2  =  moderate  pain;  3  =  severe  pain;  4  =  very  severe  pain).
Additional  analgesic  doses  (ibuprofen,  10  mg/kg,  p.o.)  were
given  to  patients  with  pain  at  a  moderate  or  higher  level.
Numeric  scoring  was  used  for  PONV  (0  =  no  nausea;  1  =  nausea
is  present,  but  no  vomiting;  3  =  vomiting  once  within  30  min;
4  =  vomiting  two  or  more  times  within  30  min).  Ondansetron
(0.1  mg/kg,  i.v.)  was  given  in  cases  of  vomiting.
SPSS  for  Windows,  version  15.0,  was  used  for  statisti-
cal  analysis.  Both  descriptive  and  analytical  statistics  were
used.  Chi-square/Fischer’s  tests  were  used  for  comparisons
between  categorical  variables.  Normal  distributions  of  con-
tinuous  variables  were  tested  with  a  Kolmogorov--Smirnov
test.  Mann-Whitney  U  tests  were  used  to  compare  median
values  between  groups.  Statistical  signiﬁcance  was  consid-
ered  as  p  <  0.05  for  all  statistical  analysis.
Results
In  this  study,  40  patients  were  assigned  to  one  of  two  groups
with  20  patients  per  group.  There  were  no  signiﬁcant
differences  between  groups  regarding  age,  gender,  weight,
number  of  muscles  operated  on,  and  operation  times
(p  >  0.05).  Demographic  data  are  shown  in  Table  1.
Although  the  OCR  developed  in  fewer  patients  in  group  2
(n  =  7)  compared  to  group  1  (n  =  10),  there  was  no  signiﬁcant
t
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Table  2  Incidence  of  side  effects  and  supplementary  drug  requir
Group  1  (n  =  2
Intraoperative  OCR  10  (50%)  
Intraoperative  atropine  4  (20%)  
Nausea/vomiting  4  (20%)/7  (35
Supplementary  drug  requirements  15  (75%)  Figure  1  Postoperative  verbal  rating  scale.
ifference  between  groups  (p  >  0.05).  There  was  also  no
igniﬁcant  difference  in  atropine  use  due  to  the  OCR
etween  groups  (p  >  0.05;  Table  2).
Although  PONV  was  observed  in  fewer  patients  in  group  2,
here  was  no  signiﬁcant  difference  in  PONV  scores  between
he  groups  (p  >  0.05).  In  group  1,  there  was  nausea  in  four
nd  vomiting  in  seven  patients,  whereas  in  group  2,  there
as  nausea  in  two  patients  and  vomiting  in  two  patients
Table  2).
When  pain  scores  30  min  after  surgery  were  considered,
ain  scores  were  signiﬁcantly  lower  in  group  2  than  in  group
 (p  <  0.05)  (Fig.  1).  Additional  analgesic  needs  during  the
ostoperative  period  were  signiﬁcantly  lower  in  group  2
ompared  to  group  1  (p  <  0.05).  Fifteen  patients  needed
dditional  analgesic  doses  in  group  1,  while  only  six  patients
eeded  additional  analgesic  doses  in  group  2.
iscussion
egional  anesthesia  is  used  as  an  adjunct  to  general  anes-
hesia  in  children.  Several  studies  have  reported  that
reoperative  regional  blocks  reduce  the  need  for  intra-
perative  anesthetic  and  opiates,  and  it  contributes  to
ostoperative  analgesia.9--12 In  ophthalmological  surgery,
everal  types  of  regional  blocks  are  used  including  peribul-
ar,  retrobulbar,  and  sub-Tenon’s  blocks.  However,  in
eribulbar  and  retrobulbar  blocks,  systemic  life-threatening
omplications  or  ocular  complications  may  occur.  These
onditions  may  include  subarachnoid,  intravenous  local
nesthetics  injections,  ocular  complications,  such  as  globe
erforation,  nerve  injury,  and  retrobulbar  hemorrhage
13--16hat  may  potentially  cause  loss  of  vision. As  sub-
enon’s  block  is  performed  under  direct  visualization,  it
rovides  a safe  anesthesia  with  minimal  risk  for  severe
omplications.17,18
ements  presented  as  n  (%).
0)  Group  2  (n  =  20)  p
7  (35%)  0.337
4  (20%)  1
%)  2  (10%)/2  (10%)  0.061
6  (30%)  0.010
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OCR,  a  trigeminal--vagal  reﬂex  response  manifesting  as
ardiac  arrhythmias  and  hypotension,  occurs  in  response
o  retraction  of  extra-ocular  muscles  during  strabismus
urgery.  Several  maneuvers  have  been  proposed  to  elimi-
ate  or  reduce  OCR  in  the  literature.  However,  none  of  these
ethods  are  considered  effective,  safe,  or  acceptable.1,3
ntramuscular  administration  of  anticholinergic  agents  used
n  premedication,  such  as  atropine  and  glycopyrrolate,
re  inadequate  in  preventing  OCR.19 In  strabismus  surgery,
anipulation  of  extraocular  muscles  also  increases  PONV
ncidence  by  stimulating  the  oculometric  reﬂex.1,3--5
A  study  in  which  propofol  anesthesia  was  used  in  pediatric
trabismus  surgery  reported  that  sub-Tenon’s  block  signiﬁ-
antly  decreased  OCR  and  PONV  incidence.5 In  our  study,
lthough  OCR  and  PONV  were  less  commonly  observed  in
he  group  that  underwent  sub-Tenon’s  block,  the  difference
etween  groups  was  not  signiﬁcant.  The  difference  between
wo  study  groups,  despite  identical  numbers  of  patients  in
roups,  could  be  due  to  the  distinct  anesthetic  methods
sed.  Propofol  infusion  could  have  contributed  to  decreased
ONV  incidence.  However,  this  does  not  explain  the  lower
ncidence  of  OCR.
In  the  pediatric  population,  another  major  prob-
em  is  postoperative  pain  management.  In  recent  years,
ub-Tenon’s  block  has  frequently  been  used  in  oph-
halmic  surgery,  as  it  provides  akinesia  in  the  globe  and
as  potential  advantages  over  needle-based  blocks.1,17,20
n  a  sub-Tenon’s  block,  local  anesthetic  is  injected
osterior  to  Tenon’s  capsule  and  distributed  with  extra-
cular  muscles,  thereby  exerting  anesthetic  and  analgesic
ffects.20,21
A  study  by  Steib  et  al.5 reported  that  sub-Tenon’s  block
ecreased  postoperative  pain  when  compared  to  a  con-
rol  group  that  was  injected  with  saline.  In  another  study,
ub-Tenon’s  block  was  compared  to  an  intravenous  fentanyl
njection  and  reported  that  sub-Tenon’s  block  provided  bet-
er  analgesia.7 In  our  study,  postoperative  pain  scores  and
he  need  for  additional  analgesic  were  decreased  in  the
roup  that  underwent  sub-Tenon’s  block;  these  results  are
n  agreement  with  literature.5,10,22
In  conclusion,  we  think  that  sub-Tenon’s  block,  com-
ined  with  general  anesthesia,  is  not  effective  or  reliable  in
ecreasing  OCR  and  PONV.  Further  studies  with  larger  sam-
le  sizes  are  needed;  however,  a  sub-Tenon’s  block  is  safe
or  reducing  postoperative  pain  and  the  need  for  additional
nalgesia  in  pediatric  strabismus  surgery.
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